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FUNCTION AND LAMINATE FOR SORPTION 

(57)Abstract: 

PURPOSE: To rapidly desorb adsorbed matter, to 
shorten the time required to regenerate an adsorptive 
body and to increase the efficiency of regeneration 
by impregnating and fixing an adsorbent into the 
inside and on the surface of a sheet with a built-in 
heating element or chemically synthesizing and fixing 
an adsorbent, connecting terminals to both ends of 
the heating element and carrying out regeneration or 
activation by resistance heating. 
CONSTITUTION: A heating element 2a such as a 
heating fine wire is built in a sheet, preferably a low 
density sheet 1 based on inorg. fibers, an adsorbent 
or absorbent is fixed on the sheet 1 and the sheet 1 
is allowed to heat by supplying electric current to the 
heating element 2a to enable desorption and 
regeneration. Zeolite, silica gel, alumina gel or active 
carbon may be used as the adsorbent and it is 
impregnated and fixed with an inorg. binder. Since the 
resulting adsorptive body can directly be heated from 

the inside by the heating element 2a, adsorbed matter is rapidly desorbed and the time 
required to regenerate the adsorptive body can be shortened. 
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W6-55 0 7 1 



7k#7;*<fc^&$fc«^<h©^ccJ:9^-hrt:tect 10 

a . m*m i 8Btt©?i£«tWB «»: ons&sati&rt m o it 

flOW. miilimtVZ-VJ*. i&itiJJlsisO A^^SU 20 
[if ^6 ] -«©iR#^- hcDS®tc^^©^^m* 

ft, m*mifc&<Dn£.®mi5£z?mmmmzf*imLtc 30 

[ff*3I7 3 iR»->- hF f 9tt£Jg7-Ot'A£xy?>y 
St&JiXb;^ sf*«17bSif^7iBig©S^tat6*J=fc 

40 

r#> £ . HhPI 1 ft MStsfc^B 8 iBtg©S£&t&*$ <fc Cf« 

m*i*imLtdi5imm»-i}j»mm#. 
mntm 1 1 3 mt»^m*MtmBL^itwm 1 bb so 



fc. 1 0 tttitn^ 1 1 m®<Dm&w&isJ:vf 

[0 0 0 1 3 

z,iizmc±*.\z*.mm.> wmMmttotrnMa 
^zmffiz-r 5w^«fi6*j «fc vmsmi&zpm Ltcis 

S®<*(CM-r5fc©-C&4. 
[0 0023 

UA:fc©*s^3nTlr/c„ ^^^©aiffiAtt^^ 
1-256 14 5 ^ ^ilifi^^mSKiKlivN- 

j^ita-siWftLAit^- b^^^-ijA^nmotcm 

8 6 96 9 (4#§flBS6 1 -252497) (C*J(,»r-te^ 

t >&mmw&x a y a i -r -s ^ - * 

i o o~ i 5 o 'comm.*^-*} a/j^lkm-t c itc 

[0 00 3 3 

[^W*^^b«fe^i-r-5Sgi3 ±IB©©S^«*4S 

-rnWX-5-©JR»tl^^<BTU. S/c^iRfiiJ'&^ 
fflbfc«^«:B«SS-?-©ftk©^**-rs©-C. iteitfL 

^r.^At*:©!RSf*©/jN2?L{ca l-cuk^s nrt^M 

mBP^*^*Jlft«-r5)JS^«^2?L©APK:*JWS^JU 



(3) 

3 

mim-x<s< u *)ft^>T:mntrfttcto^ximtjLm>& 

[ 0 0 Q 4 ] 

jsjSKct oT^fijce* u * s c> u -c 

ftt©? n TrtKJR^©s^KcS«:«fc 0 mm& 

(vms i 5 o 'c<Dum-ci l z9fm-c&tj:*,><DT'm.mic£ *) 
%s- v^mm^*. 3 o o ~4 5 o -etc 1 ~ 3 BSWfln& h 

[000 5] 30 
0. 2mm©^5->£i®J[t£^#£TS2ft©{gS& 

a©^- n, la cD-^tcss^JW* b < tmm&m 
m*ms o , mis- n . 1 a racc^ifc©jgiaiia 2 *k 

ig:L/^*ie.^»r-5>. S/- H. 1 ei<DMlCimm2Z 

-;WKgl>/c>>- H. la, #t>«:&i,>fcgH8t© 
*gjn*§2. 2, 3. &Wffll&flnRS4fe 

J: tfE 4 (c HJ^-T £> in < # -T K 5 fc J: C«giaiHlJf ffiig 
6. 6*fllRt/fcft7*lHBU f-H4. WBWH 40 
fliiMUKJ:*)^- h 1 atC^»SiJ^^Ufc'>-h 1 

3IHCC3**-. tginC^2 . 
F5*«fctffflaS«Wil»8. 6«:®L/ttIEP--7 3. 3 
©aW«c*5l # >rffia*2. 2£->- h 1 . 1 bOBK^ 

flutes'- h 9*»8l*. B^T^SCS^. 2K© 
WPil«2~4mmSS<i;^-5„ — ^EStCm-rj^K'N 

>^^*i/ciiio, i o*r>- f- i (ommt^m^B. 
ai5L/^^2im©i ot\tijfmux®.m?z>. so 
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[0 006] ^6ftfc^-h9£01K*V«n<^»r 
U®&10. lOKV-FUll. ll£>S*&-f£. 

c<Dig&m i tcmfip < «s* jaa»wr s ciu*) 
•>- h 9 (wmsmsKZim uflwwajisae - *" s c <t # 
&K7k#5*©2 5~3 0%7k&#t«:rSSU 

* £ 8ft&T ju 5 - 3 A £ ©KfSK J: 0 S^T^ 5 - <5 A 
©t Fa4 , ;W&£ii&iiUb. TktfiSmoxmMT )\> Z - 
9A©xnyjt<£*§^L/£^- htft»S#*f§-5>. 

y — FIR 1 1 . 11 £2K£ l/fc©%EI 5 ICfjk-Tta < 
t©*>- h^=&^«:fiK^U±ia©^JSf6«:«ti3^ 

ff-S . ft&Vm 2 «MHJiftS©^e»>- 
h©^B*s^)7 0-1 8 O'CiCtjii^'^cmnmtl^SL 
5&TS. 
[0 007 ] 

[^092 ] B6te<fci>'07K:7n-f£n<J»<*O. i- 
0. 2mm©t:7S , ;'*iB^££j£#<fc-r£2tfc©ffi® 
£©->- H . 1 a©-^X«W^«:^«SiJ»* U < tt 
*lM»S3&ai*S&a»U MV- h 1 . 1 acDfffl«:^^(Dtg 
gt|g2 a 44Hf^tcSHStL-)&^6i>5»-r-5. S^— h 1 . 

1 & <Dmvzmmz &%mmK.mwt$m?z><<cmcL 

X « S & (c SI 3 te<fc cfH 4 iCTjk V /c^Ste <fc 0*57 8c£ €6 
ffl-TS. H3. @4K*Jl>r#7 4iJ|i3 W#£$n<1f 
S5iiK2 a. 2 a£S;!ni[g#ii3K6 . 6(CjlU»n 

Eo-5 3, 3©ifi8ir^*j(,>r0cf i ^En«:^-r*p< 

mim2&, 2 attttfttKS/- hi. 1 a<DM(Cjii& 
[ 0 0 0 8 ] m 6 l,Cjjk-rim<^tnU2 aiftWlcmfa 1 

o. i OKLtmux y»Ftti i . i iee3t§r*-&. 3t 

t,>T?*^ 5 ^© 2 5 — 3 0 %7K^^«:Si^"a-/c±g3^- 

sse^ti- u*. immkisXi' y *yju*^-&L-yt->- 

h©as*HJ«8 0~ l 8 0*C«:%?)J:^K:m 
gm^aSTS. &t^2a<D$©?&B«2~5m 
m, ^-r5S6tJ®2a. 2 aWOMRIt* 1 -5 mml 

[0 00 9] 

[Hlfc0i3 ] S8. S9(C^-rin<J55 0. 15-0. 

2 5 mm©#7*SB8i££j£#£-r* 2fe©«2gS©~> 
— hi, 1 a©-^fc<b^.«^- h 1 (CfC^itClo 

HaigfRttS. C©ffiK&Slc^orw:03. 
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5 

C 4 tc «£ *) 0 8 (c^Sp < i&© f y P ®/h $ i > 2 c © 
«#&«©t:*;»^P©**C»2 d©Si5#4££HMfi$ 
0&a5£>&fn*§l2 c. 2 d£r>- h 1 42/- M ai«D 

[0 0 1 0] «©fcT v?P&mtZZt&im2 c. 2d* 
I2f&Ofc^-h9te08©<fc5K:tftf&T-r£,, ^©f^>- 10 
h©l cSP^JCtt-fe'^^-r h©©**»»L.WIlM8W^ 
^>^-7Mgglfl/, is— V 1 d©S5#(C«:|l;&£ 

•te':*7-f i>- h 1 dgB#&cttJi®7Jl>S^A© 
iDy;U£if££l/*:fR»^--h£f#£ 0 *6£ti!g2c. 2 

dtcs8tc7]\-r*D<mffii o. i o*^Lcntc>;- 

Flll. 11 £S*Sb-Ci/- h«Kt»$S5. ft® 
fttt 2c. 2d \m&B$<Dmm<DW&MMi<'- h O^ffi 
#1 cOfllfttCieDXmil 5 0~2 0 0'C. 1 d©8B 20 
^tcte^r««8 0-l 3 0*CfC&.5><fc5?imm;*j£& 
ai)S. 1 cfcJ:CM d©gfc#&cl;j:*:*flii»i&K©m£r& 

ir*«^*>-ttrtt-&®»-r* c 4*n?s c ©«t 5 

K-tfc©K#->- h *iS&gP4ffi®BB4(c#tt0!l;U** 

EPT a©*i«] J: o nmT a =&mmt^mmmm.y)^m 

#U/cl dSP»-C«^JSSBJ«y;U©ifflaS«2 0~3 
0 A4*#t,>fc&*«©7k^£!R#3tf > 1 cgP^-C 
««L&rt^£ < ( 4 A) 5RS^7©5St>i2*^5 h £5£ 
»L/-C^.5fc*^??-riSSa©7k^4±fB^7'f h 30 
K<tf3fR#§#5C4AS-C#4 ©T<gSS=& ©ffcj&Sgftfc 
^5Ci*iT#5. fit, 1 cSitfJ-ttl 5 0~2 0 0*C© 
Wo»W£iafiu 1 d gp#te 8 0-130 'C©»4fig*s 

^©^&sp#4u ^©tas^tet^i&^Kttia^Ep 

RAtC^Tin< C©1 cW»rfl-**-3HRUA:«l d© 
[0 0 1 1 ] 

[llifem] 01 0. 01 licnVr£n<JS<*0. 1- 40 
0. 2mm©-fe5$y*ii®iK££j£#4-r£i<'- H © 

snternKKsa-r c©*§^04. 0i2«:m-r&g 

l/fc©£«HWJ»-C. 01 2(C7jS-r«i:^ic->- h 1. o 
- Jl/ttiC 81 I » /c -t /s U - £ 7 )l> J*tc 4 it I* 5j< U X * 7- 
;l/7^;UAl 3. #b>fc^fc^&©ISi?&iia2 a, 2 
a*»J:tf=i~y ^>ym&^g4*ffll:-r£. iz^'U 
l 3©>tS«:3-7 i -f>ySiM^S4K: 

zQa-fj^mzmmv* ^mmz&^mmic^ so 
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-h 1 4-fe^*U-^7-<;UAl 3 4 ©BOtc&S 6 
IHitlSJiO, *^U-*7-{W 1 3 5rn-JH 4&t*g 
tlR^-Ca— r^O^Ml 2©@«:S!ai®2 a4®L 
/ci/- h 1 5 -#0 1 2 JCmT «fc 5 »C»* U < 

tt^>#y;/*t,/cfli®l 0, 1 0*2/- h 1©^®(C 
0fS©PaRI?:SC»'r*6^Dist)5S^L/T*J< „ 
>d^J4L,Ttttt^l?£^£iSAU t-dr 8tCcfc0fln 

Kjft»«?L*JI5JiSU!R«W3W^»4««0» -Set U 
fc6©&ffiArrs3rtfasu<r>. 5/- h l snecattb 
fc|S8ygl2 ailSil 0 4«->- h 1 5©*feB<fc9ttI& 

[0012] t#(=>n/ci/- h i 5 icmffigmmviz-gm 
mm otc&. ifrffcy $"5j*<d3 o 

l/Ti'-h 1 5tC*rU^5~8M%©«<ky5 L ')A?: 
^Ilf3t5. V-H5Olil0, IOStW^K: 
&LtcVtm-C®Wi 0 1 0 Km-TJ: 5 y - FIR 1 
1. 1 141S10, 1 0tti|£i&U ©SttfcfrSrW-r-s 
S/- M^©»R(**t#-5. c©->- h»w^B#©am©» 
£-€-©a®;Wi«6 0~180*CK:&SJ:5 tctSSm^j 

[0013] 

[HJS0H5 ] 0 1 3. 01 4tC7nT*n<i53 0. 1~ 
0 . 2 mm©-fe 5 5'^ d»*8lt5££J5JE^4r iffiSSffi©^ 

- hi, 1 aSill, -JjOis- V 1 ©— ®(c*mi4 
&Wc4 ^ (X^fiSMMBtCftX. SiS^©ftfe©^l^©Stti 
**«A0#*M&3Wfc#»l/fc'<-x h*l»SO. -e© 
MSffifflKffi56r©J/- h 1 a*BA»UTl£aib. C©SJ1 
5/- FtC^JSWI 1 ~4 4|sI^^^-Ci|X»14=&#-^-r 

^t«tt^2 e tc^ei io. io &&mL'mm 1 
o. i o(cy-F«ti l. i i*®i!ttv-h#;iRf 

5/- h©^B*i«t3!8 0~1 5 O'CtC^tSi^iC^© 
[0014] 

[Hit0<16] 01 5. 01 6(c^-rin<«S 0. l - 
0. 2mm©-t27 5 V 9WmZ3E.!8&±?Z>2ft<D1&® 
S©->-hl. U5fflfU ^+mJ?©^?§, 

- fj Afg^^MIS* x 5> 9- > i^tc «t 0 ®&[5|Sg£ L 
fcffitt«(»{*2 f *->- hi. 1 aBK^flill, ® 
t/^^2 f©WSa(C^-5^;H 0. lO^l'J 

- FtS 1 1 . 11 iteBLUKKRJlfiW*^- H. la 

©milft0S§©t;^^P»-^5:$"5<^ ; Srl£< L/T*/- 

[0015] ±iBH{S^l~4«:*JC»TSJii^4L/r« 
x^^JUi'DA^, -^^;^-^-€-©ffeffiS©0. 
1~0. 2mmS©ffitaS4S!g!i:fc»5~l 0 mJ¥© 

sj< y f - h 7 7;Woi ^ p >©tt^-e©ffe®a©ilfei^tst 



C5) 

7 

z^fs.frt?z>is-h> mum, mmtzmAbx®m 
LtcmMvmmt^. m$-rz®imi±vx^ & 

a, mtvrv^ mttDV^VM.mvm.&mm.mz&i 10 

S3 — 1 OA, ttttjgffiBKfil. SJUMl«<Z>!ft*l$£& 
BW£TS«£«:tt«l?LS6~l 2 AgK©fc©g/c« 

[0016] 

[Hife097 ] JtJkMl-CHl. ®2icmbtc*s-biRi&. 
mttTV - F* 1 1 *RfcC>/fc9 *J .fcCttBBS"- htK©# 
^9a^ll 7{C7^-rftO<g»OrJt?fifi5c^<!:-rS. 

tft»«&. *©ffell*fcW3~6©igi^T-fcR«-C£>£. 20 

#-a-r«:as^rs^©/Nr-*A^^p^^ i 6£T 

S. gfl/5:U)|^K(i02 4K7ptllD<^ftI 7 

KAn&. sv- h w.Mm&o&mm 1 o . 1 o ©m^ 

5:fI10a, 1 0 a«C*§*RU 3^1 0 a. lOaK 
') - F* 1 1.11 fcl^UWRtcSaftL-CttaMi^i 
#A8t»#£».*>. 
[0017] 

[^*SM8 ] El 1 9 KnsTfcK ±IE©J4ifcJj£ftj<*£Sm 
fa. S(C«»U *fc«S»-l±rfC^*^ i 7 a ICM 30 

ht#KSfc©«Sffi 10. 10 CD-4££fI8B 
10 a. 10 a(C*S^t. AiSJIftW^JlifiMCjO 
otlll Ob, 10b5;ifL/tfil0a, 10a 

£f#S. -73@®iS6mffi 1 0 c . 1 0 c 4I9WT 1 <I 

<DtiLmm»-t>j»mm#<Dnm iob. i o bKfsa&s 

^tlfe. 1110 c, 10cKy-F*ll. 11* 

ftbx'mmicmmri. m2o<Djz'>t l cmii.xtctmci 

[0018] 

it&ms i ±ie©¥H'>- m#jr##9 402 1 . h 

2 2tC^-riD< fr- 1 8*&A,-C»ftfc^&©i/ 

- h«JtX«i*HI©ra^4^L//cyn^^£U > 1212 2 
K:BJmT Z> J: 5 h WBL%#<D&n® 10. 10 

O-«l:Sil0a, lOatC^b. lilOa, 1 

oaKij-Fin, 1 1 ^rnmumMicm^LxiRm 

50 
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[00 19] 

(118609 10] il 8 kCm?W5W<D^-*i Atfya y 
* 1 6CC*j(,>T02 3 *©*NB?ieDjraWa 
#|Sjk:2#U ^-©-§131 6 a(C«JR«?FJ?:@##-rfte 
951 6 bKt2Cl*fll£IlttU Affk««l3k0l 1 7b¥.n 
mmQtmmiC l 6 a, 1 6b©r£ffl(CMo-Cl2l8:0T 

£1 6aSPK:*i^TiS< . 1 6 bgP«:*Jl,>T{B< 
£fcT-£S. 
[0020] 

[flsffl] *«H©5/- h^JR#«:«/c£^«^i»<*X 

3tl$-e©ffe85H^rt, 
ffiHSSrttCfc^T^m©!^^^*^'!)!®, 

a. wta^^»©jR»p**«:^fflb. sfa. jummr 
£ * (c«-e©^i*«: mm or b>t£»S4]i&!§f o nx 

fcl»5MS«t5. V- H . 1 a £ Utffitt* 

•cmiSbfcjSfi©iffi*ffim-rn«, ^*s@«u/cjr*sij 

££*>KS/-M. 1 afet£tt$J3Sr£<!R«U htt 

iR»»©jR«ttti i &r6i±-rsc£*Jr#-5>„ a»# 

■T^.. C©«^«:«F«3iasn/c#6^©'7^ hSffi^i 
#0. ->-h^JtX3»«:©SS ; &2 0 0~4 0 0 *CtC±3 
b 1 B#H~ 4 B#Hfflm-T £ C£{C<fcD^-h t^JR*^* 
BSr§-rSC£*i-C*2>, 

[0021] &&w<DH>Lmm^-*>^mmm*m.%.. m 

USm2 4i<Cn<t&'>{C'mm l O. 10a. lOatectO' 
'J - mi 1 . 11 4teBLfeJR»ffl^-*A8WI(* 1 
6CD3S7L 1 9©$>6fen/cM^S«:^^ h 2 0. 2 14 

^d' h 2 ltc«^mtS2 2. W^#2 3. 
h24. 2 54a«lT5. &m&2 2Wtmi,Xit>7 V 

2 o i^toa-r^^smT AzmALiRmm"-*j*m 

B<$ 1 6 KJ:0^TA4J<O«itfiJS»*iR«l»*^a 
ttMSftS *:W:»»«c2« S A* ^ i' H24J;t3 «I&T 
®fctff^{C^OT««® 1 0 a. 10 aiCfflmL-lR 

mftfc®&ft2 3Z®fmmicm-tto<w&z. y smt 

A4W^»£0r^^ h 2 0<fc9JK»ffl^-27AmJI 
.<*16«:jlL. JUiS3nfcr§ttBS^4^tfgf^EA«^ 
d' h 2 1 , S««I2 2*mXV>? \ 2 5<fcOSfHi-r4. 
[0022] 

t^HJ©»*] *«BJ©>>- h#iR&#tttU:©An< « 
fiROfc©-C. fie*«iR«fi']©II^K:«^fi©SaJil4^ffl 



(6) 



lilt ic <fc £ t&BMlc <fc or «££*t 5 fc«t>a J- * 

a#. w«BfflW3^«*r *^»3&>«:«att«c < a**£-f- 

*jU4f-©«ift*J"C*. *»-3«Wttt6*3 0~4 0«|Sl 
±1-5Ci*^*5. 10 
[0 02 3] SEfcJRaS'- KC«IM(l«rW*HfttKIB 
«IS8fc!g©i3K^K£igK:±# 0 "CS&tf 6 

justti/';* v^m t * »w r 5e»ir a c 4 tc «t «a . 
a*a©tefT«a©/h3 t»aia» e>#is^*j£A-rfttf 

l/y*y;Hcj:0^JI©a»*l»2|ll»*l/H«:-tf*9-f 20 

•at ztc&mi&&£L<D&m^*im-? & c 4 

5. 

[0024] S£*©iR#fflaJl«:{Cj: 9$UEB££tT tt 
5 «*'{C«««©AP 4 WP 4 K*W *«flHI««*fHr» 

*i^o-Cl»/c*i, #389!©^#ffl«®#tt*©aa?S£ 

KSJt-3tii#*«iiwsi/- h««ai»©*iBBK 

•3«WHC*D«UJMlr**©"e. ftjagg«*aOTairr 30 

*;U^-3&«ffi©-Ci!>J!i<%-5S()S*WrSfc©T*S. 
[00 2 5] 2Ofc0(2tc:blvc|96CC*%Uft:S'~- HWR 

a»c ± o s^s^9 teu-o-c&ztiiiirmmmmm e 

ttfcaaafR 2 3 3:0 2 4 A ©GiStC 0 fc&iS 

S2 0U *S*tSgl 0«/kg©^TA^S4Sa 
4Urifcjt0. 5m/sec. T- 6 fl-WitS A L 

n) . yt«ca«!ini»*«t>±urwiE©«-«TA*»aiffl 

02 4 B©<4B«:0aiB©$*«TA*«a2«4 OTifc 
&1. 5m/s e c. "CI 2#fB>2iAU (&&gB#fW) 

□2jH©«*Tfc,fc W6#fflSH©SMt*IS2 5 Km 

-r. raiatfK^tiJDsas^^ii^saiL/rse*©^- 
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